Basic dimethyl-arylmethylene-sulfonium resins (L. C. DORMAN and J. LOVE, J. org. Chemistry 34, 158 [1969] have been used as reactive supports for the covalent binding of N-protected as well as N-unprotected peptides through a benzyl ester linkage. Example are given of effective coupling of peptides of rather long sequence, the quantity of peptide linked being up to 0.5 ^wmole per mg of resin. The method could find practical use in the solid state degradation of polypeptides.
Solid phase degradation, with a polypeptide anchored to a solid support, will improve the automation of the process of the peptide sequential degradation. The mechanics of the EDMAN'S sequenator 1 will be greatly simplified and the instrument will be almost the same as the one for peptide syn- vatives are then fixed as anions at acidic alumina and subjected to solid state E d m a n degradation.
However, these procedures to link peptides to solid support can be accompanied by undesired side reactions involving unprotected hydroxyl and carboxyl groups; moreover, the reversible blocking of the amino group is required.
In view of the actual importance of the solid phase degradation 3~8 , we wish to report our findings dealing with the use of basic dimethyl-(arylmethylene) -sulfonium resins (1) 9 as reactive supports for the covalent binding of polypeptides.
These resins have been previously used in the solidphase peptide synthesis 9 to link BOC-amino acids to the styrene-divinylbenzene copolymer resin 9 . The reaction involves salt formation (3) between the sulfonium resin (1) and the carboxylic group (2) and subsequent esterification (4) by heating in vacuo. 
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Experimental
Preparation of the sulfonium, resin:
The chloromethylated copolystyrene -2% divinylbenzene, 200 -400 mesh, was obtained from Bio-Rad Laboratories (0.9 meq -CH2C1 per gram), or prepared by chloromethylation of the polymer as described by MERRI-FIELD 10 . The samples of the sulfonium resin, chloride form, were transformed to the bicarbonate form following the procedure of DORMAN and LOVE 9 . The wet resin (30 -50% water) was stored in the refrigerator.
The peptides used in this work were synthesized in this laboratory, or were Mann Res. Lab. compounds, whose purity was ascertained by thin layer chromato- LEHMAN, Z. Chem. 7, 191 [1967] ; C. A. 67, 6107 [1967] . graphy or amino acid analysis. The peptides corresponding to partial sequences of glucagon were a generous gift of Dr. E. WÜNSCH.
Extent of coupling:
The extent of coupling to the resin was determined by acid hydrolysis of a sample of the peptide-resin in dioxane : water : HCl (3:2:5) at 110° for 36 hours in a sealed tube, followed by amino acid analysis (C. Erba analysator, Model 3A27). Alternatively, the peptide-resin (1 -4 mgs) was suspended in 3 ml of purified tetrahydrofuran : methanol : 1 N NaOH (7:2:1) in a cuvette. After 30 min. at room temperature and occasional shaking, the amount of peptide in solution was determined spectrophotometrically at 280 mju (em 5600 for tryptophan derivatives at 293 m// (£M 2500 for tyrosine derivatives) , or at 380 m// (eji 3950 for the 2-nitrophenylsulfenyl (NPS) -derivatives).
Example 1: The peptide BOC-Trp-Phe (12.8 mg; 26.5 //moles) was dissolved in 2 ml of dioxane in a test tube and then 50 mg (20.6 //moles HCOa e ) of the sulfonium bicarbonate resin was added. After vigorous shaking for 10 min. with a tube vibromixer, the resin was filtered off and washed with dioxane. In the combined washes the quantity of the peptide was 7.0 //moles (spectrophotometric determination, £M 5600 at 280 m//). corresponding to 19.5 //moles linked to the resin by salt formation (95% binding). The peptide-resin salt was heated in a drying pistol at 78° in vacuo over P205 for 4 hours. The resin product was then washed with dioxane: IN HCl (9 : 1) in order to decouple the peptide not esterified and dried in vacuo at 78° for one hour. In the mother liquor wash the quantity of peptide was 2.4//moles, which make 17.1//moles of peptide linked to the resin through benzyl ester bond, corresponding to 83% esterification. The peptide content of the resin determined by spectrophotometric reading of the released peptide by saponification was 0.42 //moles/mg of resin.
Analogously, the synthetic peptide NPS-Thr(tBu)-Ser-(tBu) -Asp (OtBu) -Tyr(tBu)-Ser-(tBu)-Lys(BOC)Tyr-(tBu) -Leu-Asp (OtBu) -OH protected 7 -15 sequence of glucagon was coupled in dimethylformamide to the sulfonium resin to an extent of 0.22 //moles/mg of resin.
Example 2: The peptide Ala-Gly (11.7 mg; 79.0 //moles) was dissolved in 1 ml of dioxane : water (7 : 3) in a test tube with triethylamine (25 //l; 180 //moles) and then 2-nitrophenylsulfenyl chloride (NPS-C1) 12 (22.8 mg; 120 //moles) in 0.3 ml of dioxane were added under vigorous shaking (vibromixer). After 10 min., 10//I of glacial acetic acid were added and the complete disappearance of the free peptide Ala-Gly confirmed by thin layer chromatography in ethyl acetate : pyridine : water : acetic acid (60 : 20 : 14 : 6). The solution was filtered from the precipitate 2,2'-dinitrophenyl disulfide arising from excess reagent 12 , lyophilized and then redissolved in 4 ml of dioxane. The sulfonium bicarbonate resin (101.6 mg; 50.8//moles of HC03 e ) was added and the mixture vigorously stirred for 10 minutes. The additional handling of the peptide-resin salt was the same as in Example 1; the dioxane : 1 N HCl (9:1) wash was substituted with dioxane : acetic acid (9.5 : 5.5). The peptide carboxylate-sulfonium resin step was 97% and the final esterification 87% (calculated on the basis of the amount of resin used). The peptide content of the resin was 0.44 //mole/mg of resin, as determined by spectrophotometric reading (NPS-chromophore) of the released peptide by saponification.
Example 3:
The peptide Leu-Tyr-Leu (16.6 mg; 42.8 //moles) was dissolved in 1 ml of 0.1 N HCl and then lyophilized. The peptide hydrochloride was dissolved in 3 ml of dimethylformamide in a test tube and then the wet sulfonium bicarbonate resin (78.8 mg; 39.9 //moles of HC03 e ) was added. After vigorous shaking for 10 min. with a tube vibro-mixer, the resin was filtered under suction in a sintered-glass funnel and washed with dimethylformamide. In the combined washes the quantity of the peptide was 36.0 //moles (spectrophotometric determination), corresponding to 6.8 //moles linked to the resin by salt formation (17% binding). After heating of the peptide-resin salt and successive washing with dioxane: 1 N HCl (9 : 1) as in Example 1, the additional peptide recovered was 2.8 //moles, which make a total of 4.0 //moles of peptide linked to the resin through benzyl ester bond, corresponding to 10% esterification. Quantitative amino acid analysis of an acid hydrolyzate of the peptideresin gave a peptide content of 0.05 //mole/mg of resin. mixture was found the most effective (ti/t 1 -7 min.
depending on the peptide-resin) in producing a fast release of the peptides from the resins, whereas in mixtures, e.g., like dioxane : methanol : 0.1 N NaOH or tetrahydrofuran : 1N NaOH the benzyl ester bond was cleaved at much slower rate or it was almost completely resistant.
In addition to the BOC-groaup 3 ' 5 , also the 2-ni- reaches such a residue. Therefore, if several aspartic or glutamic acid residues are present in the peptide, the procedure can be complicated.
In an attempt to find proper conditions for the preferential covalent binding of the a-carboxy group in respect to the co-carboxy-group the following preliminary experiment has been performed.
The sulfonium resin, bicarbonate form, was firstly Experiments on these lines are in progress.
